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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] This invention relates to a control system for
an automatic vehicle transmission, more specifically to
such a system for improving toughness against (avoid-
ance of the occurrence of) excessive thermal load in the
vicinity of the exhaust pipe of a vehicle equipped with
an automatic transmission having a manual gearshift
mode.

Description of the Prior Art

[0002] Automatic vehicle transmissions equipped
with both automatic and manual gearshift modes have
recently been developed. The automatic gearshift mode
is implemented by an automatic gear ratio signal output
means that determines the gear ratio by retrieval from
predetermined gearshift characteristics based on vehi-
cle speed and engine load and outputs a signal repre-
senting the determined (retrieved) gear ratio. The man-
ual gearshift mode is implemented by a manual gear ra-
tio signal output means that outputs a signal represent-
ing the designated gear ratio selected by a manual op-
eration of the vehicle driver.

[0003] Inthe automatic gearshift mode, the gear (shift
position or gear ratio) is retrieved from a predetermined
shift pattern (gearshift characteristics) using the vehicle
speed and the throttle opening (engine load) as address
data. The so-determined gear ratio is established by en-
ergizing/de-energizing electromagnetic solenoid valves
of a hydraulic circuit (gearshift mechanism) to shift up
or down automatically.

[0004] In the manual gearshift mode, the gear (ratio)
is selected (designated) by the driver according to the
driver's intention. As a rule, automatic shifting is not con-
ducted. A system has been developed, however, that
makes an exception to this rule in order to prevent a ve-
hicle driver operational error from causing vehicle oper-
ation in an over-revved state. Specifically, an over-rev
prevention shift pattern (forced upshift line) having the
vehicle speed and the throttle opening as parameters is
defined and a forced upshift is effected when this line is
exceeded.

[0005] An example of this technology can be found in
Japanese Laid-open Patent Application Hei 8(1996)-
312774. During high-load operating condition, this ear-
lier-developed technology moves the forced upshift line
toward the low-vehicle speed side to make upshift eas-
ier.

[0006] An electronically controlled automatic trans-
mission system performing a forced shifting within its
manual mode according to the preamble part of claim 1
is disclosed in the patent US 5,680,307 A. An upshift or
downshift is executed corresponding to a determined
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failure condition of the shift level position and to a meas-
ured temperature of the automatic transmission or of an
engine coolant. In particular, a forced upshift is effected
when the temperature of the automatic transmission or
the engine coolant temperature exceeds a predeter-
mined threshold.

[0007] Furthermore, EP 0 477 082 A2 discloses a
traction control system which prevents overheating of
the catalytic converter. In such a system traction control
is performed in response to an excessive wheel slip-
page by cutting off the fuel supply for a certain period of
time. This leads to an increased oxygen concentration
in the exhaust gases passing the catalyst causing an
elevated temperature in the catalyst. In the known trac-
tion control system the catalyst temperature is moni-
tored by a catalyst temperature sensor and a forced up-
shift of the automatic transmission is executed if the cat-
alyst temperature exceeds a predetermined tempera-
ture.

[0008] The whole point of the manual gearshift mode
is, however, to allow the vehicle driver to select (desig-
nate) the gear ratio according to his or her intention and
desire. Forced upshift, a form of automatic gearshift, de-
tracts from this feature and makes driving less fun for
the driver. As such, it lowers the product's appeal to cus-
tomers.

[0009] On the other hand, when a forced upshift line
is not established, an operating mistake on the part of
the vehicle driver may lead to prolonged operation in an
over-revved condition. When this happens, the temper-
ature of the exhaust pipe downstream of the catalytic
converter rises to increase the thermal load on nearby
components. Conceivable measures for avoiding this
problem include installing baffle plates between the ex-
haust pipe and surrounding components, increasing the
clearance between the exhaust pipe and the nearby
components, and adopting a double-wall exhaust pipe
structure. However, since all of these are impractical
due to technical requirements and high costs, however,
a more realistic solution has been desired.

SUMMARY OF THE INVENTION

[0010] The object of this invention is therefore to over-
come the shortcomings of the prior art by providing an
automatic vehicle transmission control system that es-
timates the temperature of the exhaust pipe based on
detected operating conditions and on a determined fuel
cutoff condition using a simple construction, effects cor-
rection by decreasing the gearratio, i.e., changing in the
upshift direction, when the estimated exhaust pipe tem-
perature exceeds a prescribed temperature, thereby im-
proving toughness against (avoidance of the occur-
rence of) excessive thermal load of components in the
vicinity of the exhaust pipe, and that, by not conducting
forced upshift until such a time, fully exploits the features
of the manual gearshift mode and, by this, makes the
product more appealing to customers.
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[0011] To achieve this object, the invention provides
a system for controlling an automatic transmission
mounted on a vehicle having an automatic gearshift
mode and a manual gearshift mode switchable from the
automatic gearshift mode through a device manually op-
erated by a vehicle driver to designate a gear ratio, in-
cluding: operating condition detecting means for detect-
ing operating conditions of the vehicle including at least
a speed of the vehicle and a load of an engine mounted
on the vehicle; automatic mode gear ratio signal gener-
ating means operable in the automatic gearshift mode
for retrieving a predetermined gearshift characteristics
by at least the detected vehicle speed and the engine
load to determine a gear ratio and for generating a first
signal indicative of the determined gear ratio; manual
mode gear ratio signal generating means operable in
the manual gearshift mode for generating a second sig-
nal indicative of the gear ratio designated by the device;
and gearshift controlling means for controlling a gear-
shift mechanism based on one of the first signal and the
second signal, wherein the system includes: fuel cutoff
condition determining means for determining whether a
fuel cutoff condition is in progress and exhaust pipe tem-
perature estimating means for estimating a temperature
in an exhaust pipe of the vehicle based on the detected
operating condition and on the determined fuel cutoff
condition; and wherein the gearshift controlling means
corrects the designated gear ratio such that the desig-
nated gear ratio decreases, if the estimated exhaust
pipe temperature is found to exceed a predetermined
temperature, when the second signal is generated.

BRIEF EXPLANATION OF THE DRAWINGS

[0012] These and other objects and advantages of the
invention will be made more apparent with the following
description and drawings, in which:

Figure 1 is an overall schematic view of a control
system for an automatic vehicle transmission;
Figure 2 is a flow chart showing the operation of the
system illustrated in Figure 1;

Figure 3 is a flow chart showing the subroutine of
discriminating a high-engine-speed F/C (fuel cutoff)
condition referred to in the flow chart of Figure 2;
Figure 4 is a time chart explaining the discriminating
of the high-engine-speed F/C (fuel cutoff) condition
illustrated in the flow chart of Figure 2;

Figure 5 is a time chart similarly explaining the dis-
criminating of the high-engine-speed F/C (fuel cut-
off) condition illustrated in the flow chart of Figure 2;
Figure 6 is a time chart similarly explaining the dis-
criminating of the high-engine-speed F/C (fuel cut-
off) condition illustrated in the flow chart of Figure 2;
Figure 7 is an explanatory graph showing the char-
acteristics of the prescribed values of the exhaust
pipe temperature change amount referred to in the
flow chart of Figure 2;
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Figure 8 is an explanatory graph showing the char-
acteristic of the low limit value TEXLOW referred to
in the flow chart of Figure 2;

Figure 9 is an explanatory graph explaining the shift
indication flash request threshold value #TEXASIN
referred to in the flow chart of Figure 2;

Figure 10 is a time chart explaining the procedures
illustrated in the flow chart of Figure 2;

Figure 11 is a time chart further explaining the pro-
cedures illustrated in the flow chart of Figure 2;
Figure 12 is a time chart further explaining the pro-
cedures illustrated in the flow chart of Figure 2;
Figure 13 includes three time charts showing the
exhaust pipe temperature estimation taking into ac-
count the cooling component produced by wind pro-
portional to the vehicle speed;

Figure 14 is a flow chart, similar to Figure 2, but
showing a control system for an automatic vehicle
transmission according to a second embodiment of
the invention;

Figure 15 is an explanatory graph showing the ex-
haust pipe temperature estimation on the rise side
and fall side referred to in the flow chart of Figure
14; and

Figure 16 is a time chart showing the procedures
illustrated in the flow chart of Figure 14.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0013] Embodiments of the invention will now be ex-
plained with reference to the attached drawings.
[0014] Figure 1 is an overall schematic view of a con-
trol system for an automatic vehicle transmission ac-
cording to the invention.

[0015] As shown in Figure 1, an automatic transmis-
sion 12 is mounted on a vehicle (not shown) and is in-
stalled on the output side of an internal combustion en-
gine 10 which is also mounted on the vehicle. The au-
tomatic transmission 12 is a multi-step transmission with
parallel shafts. It has five gears (gearshift positions or
gear ratios), four forward and one reverse. The output
shaft 14 of the automatic transmission 12 is connected
to driven wheels (not shown) through a differential
mechanism (not shown).

[0016] The automatic transmission 12 is equipped
with four hydraulic clutches or other such frictional en-
gaging elements (not shown) associated with the fore-
going gears, and with hydraulic actuators (not shown)
for supplying operating hydraulic pressure thereto. The
operating hydraulic pressures supplied by the hydraulic
actuators are controlled by different types of electro-
magnetic solenoid valves. For simplicity of illustration,
the electromagnetic solenoid valves are designated col-
lectively by reference numeral 16 in Figure 1.

[0017] A vehicle speed sensor 20 provided near the
output shaft 14 of the automatic transmission 12 outputs
a pulse signal once every prescribed amount of rotation
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of the output shaft 14. A gate-type range selector 22 (ap-
pearing at two locations in Figure 1) located on the ve-
hicle floor near the drivers seat (not shown) has an as-
sociated position sensor 24 that outputs a signal indic-
ative of the one of the range positions P, R, N, D4, D3,
2, and 1 selected by the vehicle driver.

[0018] A throttle position sensor 30, a potentiometer,
is associated with a throttle valve 28 located in an air
intake pipe 26 of the engine 10 and outputs a signal in-
dicative of the degree of opening of the throttle valve 28.
A crank angle sensor 32 disposed near a camshaft (not
shown) or other appropriate member outputs a signal
indicative of the crank angle of a piston (not shown).
[0019] A manifold absolute pressure sensor 34 in-
stalled in the air intake pipe 26 downstream of the throt-
tle valve 28 outputs a signal indicative of the manifold
absolute pressure in the air intake pipe 26.

[0020] Intheengine 10, airis drawn from the air intake
pipe 26 into an intake manifold (not shown) equipped
with fuel injectors (not shown). The injectors inject fuel
into the intake air to form an air-fuel mixture that is ig-
nited in cylinder combustion chambers (not shown). The
resulting exhaust gas is discharged through an exhaust
manifold (not shown) and then passes into an exhaust
pipe 36. A catalytic converter 38 is installed at an appro-
priate point in exhaust pipe 36 to remove NOx and other
pollutants from the exhaust gas before discharging it in-
to the atmosphere.

[0021] The outputs of the crank angle sensor 32 and
the manifold absolute pressure sensor 34 are forwarded
to an electronic control unit (engine controller) 40 for en-
gine control. The engine controller 40, constituted as a
microcomputer, calculates the engine speed NEB from
the counted number of pulses (signals) output by the
crank angle sensor 32.

[0022] The outputs of the vehicle speed sensor 20,
the position sensor 24, the throttle position sensor 30
and the crank angle sensor 32 are forwarded to an elec-
tronic control unit (shift controller) 42 for gearshift con-
trol. The shift controller 42, also constituted as a micro-
computer, calculates the engine speed NEB and the ve-
hicle speed VSP from the counted number of pulses out-
put by the crank angle sensor 32 and the vehicle speed
sensor 20.

[0023] The range selector 22 is equipped with a slot
22b and a stick 22a fitted in the slot 22b. When the stick
22a is at the D4 position on the left side of the range
selector 22 as viewed in the drawing, the shift controller
42 determines a gear (shift position or gear ratio) be-
tween first and fourth by retrieval from a predetermined
shift pattern (gearshift characteristics) using the vehicle
speed VSP and the throttle opening THHF detected via
the vehicle speed sensor 20 and the throttle sensor 30
as address data.

[0024] When the stick 22a is at the D3 position of the
range selector 22 on the left side in the drawing, the shift
controller 42 determines a gear between first and third
by retrieval using the vehicle speed VSP and the throttle
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opening THHF as address data. The gearshift control at
the aforesaid D4 and D3 positions corresponds to the
automatic gearshift mode (or automatic mode) men-
tioned earlier, and acts as an automatic mode gear ratio
signal generating means for retrieving the aforesaid pre-
determined gearshift characteristics by at least the de-
tected vehicle speed VSP and the engine load (i.e., the
throttle opening THHF) to determine the gear (gear ra-
tio) and for generating a first signal indicative of the de-
termined gear ratio.

[0025] When the stick 22a is at the D4 position, the
vehicle driver can move it from the D4 position through
a gate to a slot on the right in the drawing. The driver
can then shift up one gear from the gear determined in
the D4 position by moving the stick 22a upward in the
right slot (toward the + side). After this, the driver can
shift up one gear at a time by repeatedly moving the stick
22a upward (toward the + side).

[0026] Otherwise, upon moving the stick 22a into the
right slot, the driver can then shift down one gear from
the gear determined in the D4 position by moving the
stick 22a downward in the right slot (toward the - side).
After this, the driver can shift down one gear at a time
by repeatedly moving the stick 22a downward (toward
the - side). When the driver releases the stick 22a, it is
returned to the neutral (center) position of the right slot
by a mechanism not shown in the drawing.

[0027] The position of the stick 22a in the left slot is
detected by the position sensor 24 and the upward (+
side) and downward (- side) positions thereof in the right
slot are detected by a separate sensor (not shown). The
outputs of the sensors are sent to the shift controller 42.
The shift controller 42 shifts up or down in response to
the sensor inputs by energizing/de-energizing the elec-
tromagnetic solenoid valves 16 of the hydraulic actua-
tors. This control corresponds to the manual gearshift
mode (or manual mode; designated S mode in Figure
1) mentioned earlier and acts as a manual gearshift
mode gear ratio signal generating means for generating
a second signal indicative of the gear (gear ratio) des-
ignated by a device (i.e., the stick 22a) manually oper-
ated by a vehicle driver.

[0028] An indicator 50 is provided on an instrument
panel (not shown) visible from the driver's seat. The shift
controller 42 lights the mark P, R, .. corresponding to the
selected range position.

[0029] When the selection is changed from the D4
range to the manual gearshift mode (S mode), the shift
controller 42 indicates that manual gearshift mode op-
eration is in effect by lighting the figure "8" mark shown
in the figure. As explained further later, the figure "8"
mark (shift indication) is made to flash on and off at the
time of shifting up owing to an increase in the estimated
exhaust pipe temperature.

[0030] The operation of the control system for an au-
tomatic vehicle transmission according to the present
invention will now be explained with reference to Figure
2.
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[0031] In accordance with its characterizing feature,
this control system estimates the temperature of the ex-
haust pipe 36, more exactly the internal temperature of
the exhaust pipe 36, and determines whether to main-
tain the manual gearshift mode gear or to shift up. The
explanation will therefore focus on this point. The illus-
trated program is executed once every 10msec.
[0032] First,in S 10, itis checked whether the detect-
ed throttle opening THHF is equal to or less than throttle
opening CTH corresponding to full-closed. When the re-
sult is No, it is checked in S12 whether the bit of a flag
F_FIHFC (initial value 0) is set to 1.

[0033] The bit of the flag F_FIHFC is setto 1 when a
prescribed state is discriminated in a subroutine for dis-
criminating F/C (fuel cutoff) explained below. The fact
that the bit of this flag is set to 1 means that high-engine-
speed F/C conditions are established.

[0034] Figure 3 is a flow chart of the subroutine for
this processing.
[0035] First,in S 100, the engine speed NEB detected

in the current cycle (more precisely, in the current cycle
of the flow chart of Figure 2) is compared with the engine
speed NEBO detected in the preceding program loop
(cycle), more precisely, in the preceding program loop
of the flow chart of Figure 2.

[0036] When itis found in S 100 that the current de-
tected engine speed is equal to or greater than the pre-
ceding detected engine speed, i.e., that the engine
speed is rising, the bit of a flag F_ORNEUP1 indicating
the current engine speed change direction (initial value
0) is set to 1 in S102, whereafter inflection point engine
speed NEPEAK is subtracted from the current detected
engine speed NEB in S 104 to calculate the engine
speed fluctuation amplitude DWNE up to the inflection
point.

[0037] On the other hand, when it is found in S 100
that the current detected engine speed is less than the
preceding detected engine speed, i.e., that the engine
speed is falling, the bit of the flag F_ORNEUP1 is reset
to 0 in S 106, whereafter the current detected engine
speed NEB is subtracted from the inflection point engine
speed NEPEAK in S108 to calculate the amplitude
DWNE of the engine speed fluctuation up to the inflec-
tion point. The operations of S104 and S108 make it un-
necessary to discriminate polarity (+ or -) when calcu-
lating the difference in engine speed.

[0038] Next, in S110, it is checked whether the bit of
flag F_ORNEUP1 indicating the current engine speed
change direction and the bit of a flag F_ORNEUP2 in-
dicating the engine speed change direction up to the
preceding cycle are the same.

[0039] When theresultin S S110 is No, it follows that
the engine speed change directions are not the same,
i.e., that the engine speed turned about. Therefore, in
S112, the amplitude DWNE of engine speed fluctuation
up to the inflection point is compared with an engine
speed fluctuation amplitude YDWNEHFC for discrimi-
nating high-engine-speed F/C.
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[0040] When it is found in S 112 that the amplitude
DWNE of the engine speed fluctuation up to the inflec-
tion point is equal to or less than the engine speed fluc-
tuation amplitude YDWNEHFC for discriminating high-
engine-speed F/C, itis checked in S114 whether the val-
ue of a timer (down counter) TMHFC for discriminating
high-engine-speed F/C has reached 0 (whether a pre-
scribed time period has passed).

[0041] Since this timer begins counting down later, in
S120, the result in S 114 is No in the first program loop
(cycle), and next, in S 116, the bit of the flag F_FIHFC
for discriminating high-engine-speed F/C is set to 1 and
it is discriminated that a high-engine-speed F/C condi-
tion has occurred.

[0042] This will be explained with reference to Figures
4 to 6. In the system of this embodiment, high-engine-
speed F/C condition is discriminated logically with no
supply of the pertinent signal being received from the
engine controller 40.

[0043] Specifically, as shown in Figure 4, it is conclud-
ed that an F/C condition at high engine speed has oc-
curred if an inflection occurs in the engine speed within
a prescribed time period (corresponding to the down
count value YTMHFC (explained later) of the timer TM-
HFC) and the fluctuation amplitude (amplitude DWNE
of engine speed fluctuation up to inflection point) ex-
ceeds a prescribed range (the engine speed fluctuation
amplitude YDWNEHFC for discriminating high-engine-
speed F/C).

[0044] Taking the opposite point of view, occurrence
of an F/C condition at high engine speed is not discrim-
inated when, as shown in Figure 5, the timed passed up
to the inflection point is greater than a prescribed time
period or when, as shown in Figure 6, the fluctuation
amplitude is less than a prescribed amplitude.

[0045] This feature of the embodiment permits a sim-
pler configuration, because no signal is required from
the engine controller 40, and it enables highly accurate
discrimination of whether or not F/C at high engine
speed has occurred.

[0046] The explanation of Figure 3 will be continued.
When the resultin S 114 is Yes, then for the reason ex-
plained above, the bit of the flag F_FIHFC for discrimi-
nating high-engine-speed F/C is resetto 0 in S 118 and
it is not discriminated that an F/C (fuel cutoff) condition
at high engine speed has occurred.

[0047] Next, in S 120, the timer TMHFC is set to the
value of YTMHFC corresponding to the aforesaid pre-
scribed time period and countdown is commenced.
Then, in S 122, the inflection point engine speed
NEPEAK is set to the engine speed NEB detected in the
current cycle. This is done irrespective of whether a
high-engine-speed F/C condition was discriminated, so
as to establish the engine speed at that time as the in-
flection point engine speed, since an engine speed in-
flection did occur.

[0048] Next, in S124, in preparation for the compari-
son in S110 in the following program loop (cycle), the
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flag F_ORNEUPZ2 indicating the engine speed change
direction up to the preceding cycle is overwritten with
the flag F_ORNEUP1 indicating the current engine
speed change direction.

[0049] When the resultin S110 is Yes, it can be con-
cluded that the engine speed change directions are the
same, i.e., that the engine speed did not turn about.
Therefore, in S126, it is checked whether the value of
the timer TMHFC for discriminating high-engine-speed
F/C has reached 0.

[0050] Since an affirmative result (Yes) in S126
means that the prescribed time period passed without
an engine speed inflection, the bit of the high-engine-
speed FIC signal flag F_FIHFC is reset to 0 in S 128
and, in preparation for the comparison in S100 in the
following program loop (cycle), the engine speed detect-
ed in the preceding loop NEBO is overwritten with the
current detected engine speed NEB in S 130. S128 is
skipped when the result in S126 is No.

[0051] The explanation of Figure 2 will be continued.
[0052] InS12,itis checked whether the bit of the high-
engine-speed F/C signal flag F_FIHFC is setto 1. When
the result is Yes, it is concluded that a high-engine-
speed F/C condition has occurred, whereafter an ex-
haust pipe temperature change amount DTEX is set to
a first prescribed value YDTEXHFC.

[0053] When the resultin S12 is No, the detected en-
gine speed NEB is compared with a first reference en-
gine speed NM in S16. When the detected engine speed
NEB is found to be equal to or greater than the first ref-
erence engine speed NM, it is judged that the vehicle is
accelerating. The detected engine speed NEB is then
compared with a second reference engine speed YNE-
TEXin S 18.

[0054] When itis found in S 18 that the detected en-
gine speed NEB is equal to or greater than the second
reference engine speed YNETEX, the engine speed is
judged to be high. The detected throttle opening THHF
is then compared with a reference throttle opening YTH-
TEX in S20.

[0055] Whenitis found in S20 that the detected throt-
tle opening THHF is equal to or greater than the refer-
ence throttle opening YTHTEX, the throttle opening is
judged to be large. The exhaust pipe temperature
change amount DTEX is then compared with a second
prescribed value YDTEXHH in S22.

[0056] On the other hand, when it is found in S20 that
the detected throttle opening THHF is less than the ref-
erence throttle opening YTHTEX, the throttle opening is
judged to be small. The exhaust pipe temperature
change amount DTEX is then set to a third prescribed
value YDTEXHL in S24.

[0057] When itis found in S 18 that the detected en-
gine speed NEB is less than the second reference en-
gine speed YNETEX, the engine speed is judged to be
low. The detected throttle opening THHF is then com-
pared with the reference throttle opening YTHTEX in
S26.
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[0058] Whenitis found in S26 that the detected throt-
tle opening THHF is equal to or greater than the refer-
ence throttle opening YTHTEX, the throttle opening is
judged to be large. The exhaust pipe temperature
change amount DTEX is set to a fourth prescribed value
YDTEXLH in S28. On the other hand, when it is found
in S26 that the detected throttle opening THHF is less
than the reference throttle opening YTHTEX, the throttle
opening is judged to be small. The exhaust pipe tem-
perature change amount DTEX is then set to a fifth pre-
scribed value YDTEXLL in S30.

[0059] When itis found in S 16 that the detected en-
gine speed NEB is less than the first reference engine
speed NM, it is judged that the vehicle is decelerating.
The exhaust pipe temperature change amount DTEX is
then set to a sixth prescribed value YDTEXPB in S32.
[0060] Whentheresultin S10is Yes, the exhaust pipe
temperature change amount DTEX is set to a seventh
prescribed value YDTEXCTH in S34.

[0061] The first to seventh prescribed values of the
exhaust pipe temperature change amount are shown in
Figure 7.

[0062] As shown, the engine operating condition is
defined in terms of the engine speed NEB and the throt-
tle opening THHF, and is divided into seven regions us-
ing the foregoing reference values. Each region is as-
signed one of the first to seventh prescribed values as
its exhaust pipe temperature change amount. In Figure
7, each of the first to seventh prescribed values is indi-
cated by a circled numeral and is accompanied by an
annotation indicating whether it is a heating amount or
a cooling amount and the relative degree thereof.
[0063] For instance, the first prescribed value YD-
TEXHFC (circle 1) represents the (estimated) exhaust
pipe temperature change amount in a high-engine-
speed F/C condition and is therefore a heating amount
(i.e., a positive value) set to a relatively large value.
Therefore, when this value is used to calculate the es-
timated exhaust pipe temperature TEX in the manner
explained later, the result is a relatively high tempera-
ture.

[0064] The second prescribed value YDTEXHH (cir-
cle 2) represents the (estimated) exhaust pipe temper-
ature change amount in a high-engine-speed, large-
throttle-opening condition during vehicle acceleration
and is therefore a heating amount (i.e., a positive value)
set to a relatively medium value.

[0065] The third prescribed value YDTEXHL (circle 3)
represents the (estimated) exhaust pipe temperature
change amount in a high-engine-speed, small-throttle-
opening condition during vehicle acceleration and is
therefore a heating amount (i.e., a positive value) set to
a relatively small value.

[0066] The fourth prescribed value YDTEXLH (circle
4) represents the (estimated) exhaust pipe temperature
change amount in a low-engine-speed, large-throttle-
opening condition during vehicle acceleration and is
therefore a heating amount (i.e., a positive value) set to
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a relatively small value.

[0067] The fifth prescribed value YDTEXLL (circle 5)
represents the (estimated) exhaust pipe temperature
change amount in a low-engine-speed, small-throttle-
opening condition during vehicle deceleration and is
therefore deemed to be a cooling amount (i.e., a nega-
tive value) and is set to a relatively small value.

[0068] The sixth prescribed value YDTEXPB (circle 6)
is deemed to be a cooling amount (i.e., a negative value)
during vehicle deceleration, more specifically an oper-
ating state like one of circle 2 to 5 with light engine brak-
ing effect in effect such as during tractor-trailer or hill
descent. It is set to a relatively small value.

[0069] The seventh prescribed value YDTEXCTH
(circle 7) is assigned to the full-closed throttle region and
is therefore deemed to be a cooling amount (i.e., a neg-
ative value). It is set to a relatively medium value.
[0070] The explanation of Figure 2 will be continued.
[0071] Next, in S36, the exhaust pipe cooling compo-
nent DTEXAIR (positive value) corresponding to vehicle
air speed (wind) is calculated as:

DTEXAIR = VLVH - YKDTEXA - YDTEXAIR

where

VLVH: vehicle speed

YKDTEXA: coefficient

YDTEXAIR : cooling component by heat radiation
when vehicle stopped
[0072] Next, in S38, the estimated exhaust pipe tem-
perature TEX s calculated (updated) using the indicated
equation. Specifically, the exhaust pipe temperature
change amount DTEX is added to the estimated ex-
haust pipe temperature TEX (added when a positive val-
ue, subtracted when a negative value) and the exhaust
pipe cooling component DTEXAIR (positive value) cor-
responding to vehicle air speed is subtracted from the
result.
[0073] Next, in S40, the estimated exhaust pipe tem-
perature TEX is compared with a lower limit value TEX-
LOW. When the estimated exhaust pipe temperature
TEX is found to be equal to or greater than the lower
limit value TEXLOW, the bit of an exhaust pipe temper-
ature rise one-way flag F_TEXHIGH (initial value 0) is
setto 1in S42.
[0074] When the estimated exhaust pipe temperature
TEX is found to be less than the lower limit value TEX-
LOW, itis checked in S44 whether the bit of the exhaust
pipe temperature rise one-way flag F_TEXHIGH is set
to 1. When the result is No, S46 is skipped. When it is
Yes, the estimated exhaust pipe temperature TEX is set
to the lower limit value TEXLOW in S46.
[0075] Figure 8 is a graph for explaining the lower limit
value TEXLOW. When the vehicle is left to stand with
the engine running, the estimated exhaust pipe temper-
ature TEX gradually rises until saturating after about five
minutes. The lower limit value TEXLOW is set to this
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saturated temperature. This enables gearshift control
within arange that is also effective in terms of optimizing
emissions control.

[0076] Since bit of the exhaust pipe temperature rise
one-way flag F_TEXHIGH is set to 1 in S42 after once
finding in S40 that the estimated exhaust pipe temper-
ature TEX s equal to or greater than the lower limit value
TEXLOW, it is overwritten with the lower limit value by
S44 and S46 even if the estimated exhaust pipe tem-
perature TEX thereafter falls below the lower limit value.
This still more certainly enables control within a range
that is also effective in terms of optimizing emissions
control.

[0077] Next, in S48, it is checked whether the bit of
the flag F_FIHFC indicating presence of high-engine-
speed conditions is set to 1. When the result is Yes, the
estimated exhaust pipe temperature TEX is compared
with a shift indication flash request threshold value
#TEXASIN in S50. The shift indication flash request
threshold value #TEXASIN is shown in Figure 9.
[0078] When itis found in S50 that the estimated ex-
haust pipe temperature TEX is equal to or greater than
the shift indication flash request threshold value #TEX-
ASIN, the bit of a shift indication flash request flag
F_7LDWARN (initial value 0) is setto 1in S52. In a man-
ual gearshift mode control routine not shown in the
drawings, this causes the figure "8" mark of the indicator
50, i.e., the indication of shifting in manual gearshift
mode operation, to flash. The vehicle driver will there-
fore not be surprised by an unexpected upshift.

[0079] When the resultis No in S48, the bit of the shift
indication flash request flag F_7LDWARN is reset to 0
in S54. Thus when the operating condition is not one in
which the high-engine-speed F/C signal is output, no
comparison is made between the estimated exhaust
pipe temperature TEX and the shift indication flash re-
quest threshold value #TEXASIN and, therefore, no shift
indication flash request is made.

[0080] Similarly, when it is found in S50 that the esti-
mated exhaust pipe temperature TEX is less than the
shiftindication flash request threshold value #TEXASIN,
the bit of F_LDWARN is set to zero, and no shift indica-
tion flash request is made.

[0081] Next, in S56, the estimated exhaust pipe tem-
perature TEX is compared with a forced upshift execu-
tion threshold #TEXASUPJ. The forced upshift execu-
tion threshold #TEXASUPJ is shown in Figure 9. The
shift indication flash request threshold value #TEXASIN
and the forced upshift execution threshold #TEXASUPJ
are assigned different values for different gears.
[0082] When itis found in S56 that the estimated ex-
haust pipe temperature TEX is equal to or greater than
the forced upshift execution threshold #TEXASUPJ, a
temperature pullback amount for preventing successive
upshifts #TEXAUDLY is subtracted from the estimated
exhaust pipe temperature TEX in S58. This prevents
one-gear upshift commands from being successively is-
sued during gearshift.
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[0083] Next, in S60, the bit of a forced upshift request
flag F_EXPTEMP (initial value 0) is set to 1. This setting
of the bit of the flag F_EXPTEMP (initial value 0) to 1
means that the gear (shift position or gear ratio) is for-
cibly shifted up one speed in the manual gearshift mode
control routine not shown in the drawings.

[0084] When itis found in S56 that the estimated ex-
haust pipe temperature TEX is less than the forced up-
shift execution threshold #TEXASUPJ, the bit of the flag
F_EXPTEMP is resetto 0 in S62. Therefore, in the man-
ual gearshift mode control routine not shown in the
drawings, control is effected to maintain the current gear
(shift position or gear ratio).

[0085] The foregoing explanation of the control will
now be amplified with reference to the time chart of Fig-
ure 10. When the engine speed NEB rises to a high-
engine-speed level and then undulates continuously,
the control system according to this embodiment judg-
es, as explained in the foregoing, that the engine 10 has
entered a high-engine-speed F/C condition. When this
condition arises intermittently as shown in Figure 10, fu-
el cooling cannot occur. The temperature of the engine
10 therefore rises and, as shown in the figure, the actual
temperature of the exhaust pipe 36 downstream of the
catalytic converter 38 also rises.

[0086] Therefore, in this control system, every time
high-engine-speed F/C is conducted, the exhaust pipe
temperature change amount DTEX is set to the large
value YDTEXHFC in S14 and is added to the estimated
exhaust pipe temperature in S38.

[0087] Further, when the estimated exhaust pipe tem-
perature TEX becomes equal to or greater than the
threshold #TEXASUPJ, a 1-gear upshift is effected
(from first to second gear in the illustrated example). As
this lowers the engine speed NEB, it also decreases the
actual exhaust pipe temperature. In response to the de-
crease in the actual exhaust pipe temperature, the ex-
haust pipe temperature change amount DTEX is set to
asmaller value such as YDTEXLH or to a negative value
such as YDTEXLL. As shown, the estimated value
therefore also declines.

[0088] Moreover, as explained above, the exhaust
pipe temperature change amount DTEX is set according
to the operating state as shown in Figure 7. Therefore,
as shown in Figure 11, a distinction is made between
the high-engine-speed period during which fuel cutoff is
effected and the immediately preceding high-engine-
speed period.

[0089] Specifically, the state designated A in Figure
11 is a high-engine-speed period during which fuel cutoff
is effected and falls in the region designated circle 1 in
Figure 7. The state designated B is an immediately pre-
ceding high-engine-speed period falling in the region
designated circle 2 in Figure 7. These two operating
states can be distinguished because the exhaust pipe
temperature change amount DTEXis setto YDTEXHFC
for the former and to YDTEXHH for the latter. As it is
therefore possible to avoid error in estimating the ex-
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haust pipe temperature, no unnecessary upshift occurs.
[0090] Moreover, since the exhaust pipe temperature
change amount DTEX is set according to the operating
condition as shown in Figure 7, the exhaust pipe tem-
perature can, as shown in Figure 12, be estimated tak-
ing into account trailer-hauling and the like.

[0091] Since errorin estimating the exhaust pipe tem-
perature can thus be avoided even when the engine
braking effect is utilized at high-engine-speed, such as
during trailer-hauling, no upshift occurs under such cir-
cumstances. State C in Figure 12 corresponds to the
region designated circle 2 in Figure 7 and state D to the
region designated circle 6 in Figure 7.

[0092] InFigure 10, the solid line portions of the actual
and estimated exhaust pipe temperature curves indi-
cate values during high vehicle speed and the broken
line portions thereof indicate values during low vehicle
speed. As indicated, the exhaust pipe temperature falls
more readily at the time of high vehicle speed owing to
the vehicle air speed (wind).

[0093] The exhaust pipe temperature can neverthe-
less be accurately estimated because the exhaust pipe
cooling component DTEXAIR produced by wind propor-
tional to the vehicle speed VLVH is calculated in S36
and the result is subtracted from the estimated exhaust
pipe temperature in S38.

[0094] Specifically, the cooling component owing to
the vehicle air speed is taken into account as shown in
Figure 13. Since a value near the actual exhaust pipe
temperature can therefore be estimated during high-en-
gine-speed fuel cutoff irrespective of the gear ratio, the
precision of the estimation can be improved.

[0095] Figure 14 is a flow chart, similar to Figure 2,
but showing the operation of a control system for an au-
tomatic vehicle transmission according to a second em-
bodiment of the invention.

[0096] First, in S200, it is checked whether the bit of
a flag F_SURET (initial value 0) is set to 1. This is to
check whether the manual gearshift mode is in effect.
When the result is Yes, the detected engine speed NEB
is compared with a prescribed engine speed #NETEX
(e.g., 7,500rpm) in S202.

[0097] When itis found in S202 that the detected en-
gine speed NEB is equal to or greater than the pre-
scribed engine speed #NETEX, it is checked in S204
whether the bit of a flag F_NEASUP (initial value 0) is
set to 1. The fact that the bit of this flag is set to 1 indi-
cates that high-engine-speed conditions, more specifi-
cally high-engine-speed F/C conditions, are estab-
lished.

[0098] The result in S204 is negative (No) in the first
program loop, and the program proceeds to S206,
where it is checked whether a high-engine-speed F/C
(fuel cutoff) signal F_HIFC (shown in Figure 1 by phan-
tom lines) has been received from the engine controller
40. This is done by checking whether the bit of the per-
tinent signal from the engine controller 40 is 1 or 0.
[0099] When the result in S206 is Yes, the bit of the
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flag F_NEASUP is set to 1 in S208. When the result in
S204 is Yes, S206 and S208 are skipped.

[0100] Next, in S210, the detected throttle opening
THHF is compared with a prescribed throttle opening
#THTEX (e.g., 1/8 x WOT). When it is found in S210
that the detected throttle opening THHF is equal to or
larger than the prescribed throttle opening #THTEX, an
exhaust pipe temperature add amount TEXX is set to a
prescribed value #TEXUH (level change per unit time;
positive value).

[0101] When it is found in S210 that the detected
throttle opening THHF is less than the prescribed throt-
tle opening #THTEX, then, in S214, the exhaust pipe
temperature add amount TEXX is set to a prescribed
throttle opening #THTEX (level change per unit time;
positive value).

[0102] When the result in S200 is No, the bit of the
flag F_NEASUP is reset to 0 in S216, whereafter the
detected throttle opening THHF is compared with the
prescribed throttle opening #THTEX in S218. Then, de-
pending on the result of the comparison, the exhaust
pipe temperature add amount TEXX is set to a third pre-
scribed amount #TEXDH (level change per unit time;
negative value) in S220 or to a fourth prescribed amount
#TEXDL (level change per unit time; negative value) in
S222.

[0103] Whenitis found in S202 that the detected en-
gine speed NEB is less than the prescribed engine
speed #NETEX or when the result in S206 is No, the
program proceeds to S216.

[0104] S210 to S214 and S218 to S222 are for esti-
mating the exhaust pipe temperature. More specifically,
S210 to S214 are for estimating the rise side tempera-
ture and S218 to S222 are for estimating the fall side
temperature. Figure 15 shows the exhaust pipe temper-
ature estimation on the rise side and fall side.

[0105] The flag F_NEASUP indicating whether or not
high-engine-speed conditions are established is defined
and discrimination is made based on this flag before es-
timating the exhaust pipe temperature. This is so that
the first rise of the high-engine-speed F/C signal, which
alternates between 1 and 0 at a prescribed pulse period
of engine rotation, can be used as a trigger.

[0106] The size relationships among the group of pre-
scribed values are:

[0107] Prescribed value #TEXUH > Second pre-
scribed value #TEXUL

[0108] Third prescribed amount #TEXDH > Fourth
prescribed amount #TEXDL.

[0109] The magnitudes of the prescribed values are
thus made different for different throttle openings and
increase with increasing throttle opening. This is be-
cause the exhaust pipe temperature rises with increas-
ing load.

[0110] Next, in S224, the selected exhaust pipe tem-
perature add amount TEXX is added to the estimated
exhaust pipe temperature TEX (initial value 0) to calcu-
late (update) the estimated exhaust pipe temperature
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TEX.

[0111] Next, in S226, it is checked whether the esti-
mated exhaust pipe temperature TEX is equal to or less
than the aforesaid lower limit value TEXLOW. When the
result is Yes, it is checked in S228 whether the bit of a
flag F_TEXLOW (initial value 0) is set to 1. When the
result is No, S230 is skipped.

[0112] When the result in S226 is No, i.e., when it is
found that the estimated exhaust pipe temperature TEX
exceeds the lower limit value TEXLOW, the bit of the
flag F_TEXLOW is set to 1 in S232. Therefore, in suc-
ceeding program cycles the result in S226 is Yes, the
bit of the flag F_TEXLOW is found to be set to 1 in S228,
and estimated exhaust pipe temperature TEX is set to
the lower limit value TEXLOW in S230.

[0113] Next, in S234, it is checked whether the bit of
the high-engine-speed-conditions-established flag
F_NEASUP is set to 1. When the result is Yes, the es-
timated exhaust pipe temperature TEX is compared with
the aforesaid shift indication flash request threshold val-
ue #TEXASIN in S236.

[0114] Similarto the firstembodiment, whenitis found
in S236 that the estimated exhaust pipe temperature
TEX is equal to or greater than the shift indication flash
request threshold value #TEXASIN, the bit of the shift
indication flash request flag F_7LDWARN is set to 1 in
S238. When the result is No in S234, the bit of the shift
indication flash request flag F_7LDWARN is reset to 0
in S240. When it is found in S236 that the estimated ex-
haust pipe temperature TEX is less than the shift indi-
cation flash request threshold value #TEXASIN, no shift
indication flash request is made.

[0115] Next, in S242, the estimated exhaust pipe tem-
perature TEX is compared with the forced upshift exe-
cution threshold #TEXASUPJ, and when it is found in
S242 that the estimated exhaust pipe temperature TEX
is equal to or greater than the forced upshift execution
threshold #TEXASUPJ, the temperature pullback
amount for preventing successive upshifts #TEXAUDLY
is subtracted from the estimated exhaust pipe temper-
ature TEX in S244. Next, in S246, the bit of the forced
upshift request flag F_EXPTEMP is set to 1.

[0116] Whenitis foundin S242 that the estimated ex-
haust pipe temperature TEX is less than the forced up-
shift execution threshold #TEXASUPJ, the bit of the flag
F_EXPTEMP is reset to 0 in S248. Therefore, in the
manual gearshift mode control routine not shown in the
drawings, control is effected to maintain the current gear
(shift position or gear ratio).

[0117] The foregoing explanation of the control will
now be expanded upon with reference to the time chart
of Figure 16. When the engine speed NEB rises to a
high-engine-speed level, F/C is intermittently conducted
as illustrated. When this happens, fuel cooling cannot
occur. The temperature of the engine 10 therefore rises
and, as shown in the figure, the actual temperature of
the exhaust pipe 36 downstream of the catalytic con-
verter 38 also rises.
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[0118] Therefore, in this control system according to
the second embodiment, every time high-engine-speed
F/C is conducted, the estimated exhaust pipe tempera-
ture TEX is added either with the prescribed value
#TEXUH in S212 or with the prescribed value #TEXUL
in S214.

[0119] Further, when the estimated exhaust pipe tem-
perature TEX becomes equal to or greater than the
threshold #TEXASUPJ, a 1-gear upshift is effected
(from first to second gear in the illustrated example). As
this lowers the engine speed NEB, it also decreases the
actual exhaust pipe temperature.

[0120] Moreover, as was explained with reference to
S244, the estimated value is corrected by subtracting
the prescribed value #TEXAUDLY therefrom and, fol-
lowing S202 or S206, the fall side exhaust pipe temper-
ature is estimated in S216 to S212. Therefore, as
shown, the estimated value therefore also declines.
[0121] The embodiments are thus configured to have
a system for controlling an automatic transmission (12)
mounted on a vehicle having an automatic gearshift
mode and a manual gearshift mode switchable from the
automatic gearshift mode through a device (stick 22a)
manually operated by a vehicle driver to designate a
gear ratio, including: operating condition detecting
means (vehicle speed sensor 20, throttle position sen-
sor 30, shift controller 42) for detecting operating con-
ditions of the vehicle including at least a speed of the
vehicle (VSP) and a load (THHF) of an engine (10)
mounted on the vehicle; automatic mode gear ratio sig-
nal generating means (position sensor 24, shift control-
ler 42) operable in the automatic gearshift mode for re-
trieving a predetermined gearshift characteristics by at
least the detected vehicle speed and the engine load to
determine a gear ratio and for generating a first signal
indicative of the determined gear ratio; manual mode
gear ratio signal generating means (position sensor 24,
shift controller 42) operable in the manual mode for gen-
erating a second signal indicative of a gear ratio desig-
nated by a device (stick 22a) manually operated by a
vehicle driver; and gearshift controlling means (shift
controller 42) for controlling a gearshift mechanism
based on one of the first signal and the second signal.
The characteristic feature is that the system includes;
exhaust pipe temperature estimating means (shift con-
troller 42, S10-S62, S200-S248) for estimating a tem-
perature (TEX) in an exhaust pipe (38) of the vehicle
based on the detected operating conditions; and where-
in the gearshift controlling means corrects the designat-
ed gear ratio such that the designated gear ratio de-
creases, if the estimated exhaust pipe temperature
(TEX) is found to exceed a predetermined temperature
(#TEXASUPJ), when the second signal is generated
(S56, S60, S242, S246).

[0122] With this arrangement, the system enhances
the toughness against (avoidance of) excessive thermal
load of components in the vicinity of the exhaust pipe.
Moreover, since it does not decrease the gear ratio, i.
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e., does not shift up, until necessary for ensuring such
avoidance, it fully exploits the features of the manual
mode and, by this, makes the product more appealing
to customers.

[0123] Moreover, by estimating the temperature of the
exhaust pipe based on the operating condition, the sys-
tem minimizes the number of required sensors. It can
therefore be easily configured. Moreover, upshift deci-
sions are based on the exhaust pipe temperature.
Therefore, when the vehicles runs at low speed where
the gear ratio is small, a response can be readily made
by shifting to the high speed side.

[0124] The systemis configured to further include: fu-
el cutoff condition determining means (shift controller
100, S12, S100-S130, S206) for determining whether a
fuel cutoff condition is in progress; and wherein the ex-
haust pipe temperature estimating means estimates the
exhaust pipe temperature based additionally on the de-
termined fuel cutoff condition.

[0125] Owing to the discrimination of the fuel cutoff
state, the system can estimate the exhaust pipe temper-
ature more accurately, thereby achieving the above-
mentioned effects and advantages more effectively.
[0126] Further, the fuel cutoff condition determining
includes: fuel cutoff condition discriminating means
(shift controller 100, S12, S100-S130) for discriminating
whether a fuel cutoff condition is in progress based on
at least a speed of the engine and the fuel cutoff deter-
mining means determines whether the fuel cutoff con-
dition is in progress based on a discrimination of the fuel
cutoff condition discriminating means.

[0127] Owing to the discrimination of the fuel cutoff
state from the operation condition, the system does not
need to receive a fuel cut signal from the engine side
control system. This further simplifies the configuration.
[0128] Further, the system is configured to have en-
gine controlling means (engine controller 40, S206) for
controlling operation of the engine and for generating a
third signal (F_HIFC) indicating that the fuel cutoff con-
dition is in progress; and the fuel cutoff determining
means determines whether the fuel cutoff condition is in
progress based on the third signal generated by the en-
gine controlling means.

[0129] The system s configured to further include: ve-
hicle acceleration /deceleration discriminating mean
(shift controller 42, S 16) for discriminating whether the
vehicle accelerates or decelerates based on at least a
speed of the engine; and wherein the exhaust pipe tem-
perature estimating means estimates the exhaust pipe
temperature based additionally on the discriminated ac-
celeration/deceleration condition of the vehicle
(S18-S34).

[0130] With this arrangement, the invention enables
precise estimation of the exhaust pipe temperature dur-
ing deceleration, including in situations such as during
trailer-hauling with high engine speed or during hill de-
scent. The engine braking effect is therefore not dimin-
ished by an undesired upshift.
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[0131] The system is configured to further include:
cooling component estimating means (shift controller
42, S36) for estimating a cooling component DTEXAIR
of the exhaust pipe temperature based on the vehicle
speed (VLVH); and wherein the exhaust pipe tempera-
ture estimating means estimates the exhaust pipe tem-
perature based additionally on the estimated cooling
component of the exhaust pipe temperature (S38). Spe-
cifically, the cooling component estimating means esti-
mates the cooling component (DTEXAIR) of the exhaust
pipe temperature produced by wind proportional to the
vehicle speed (VLVH).

[0132] With this arrangement, the system takes the
cooling effect of the vehicle air speed into account to
enable precise estimation of the exhaust pipe tempera-
ture, thereby ensuring avoidance of unnecessary up-
shifts.

[0133] In the system, the exhaust pipe temperature
estimating means continues to estimate the exhaust
pipe temperature when gearshift controlling means con-
trols the gearshift mechanism based on the first signal
(S10, S26-S32, S200, S216-S224).

[0134] In the system, the gearshift controlling means
operates an indicator (50) before correcting the desig-
nated gear ratio such that the designated gear ratio de-
creases (S52,5238).

[0135] It should be noted in the above that the words
"exhaust pipe temperature" is used throughout the de-
scription, the meaning is almost the same as the "ex-
haust temperature”.

[0136] It should also be noted in the above that al-
though the switching mechanism which switches from
the automatic gearshift mode to the manual gearshift
mode and vise versa, is not limited to that disclosed.
[0137] A systemforcontrolling an automatic transmis-
sion mounted on a vehicle, including an automatic mode
in which gear is retrieved from a predetermined gearshift
characteristics by the detected vehicle speed and the
engine load and an manual mode in which gear is des-
ignated by a device manually operated by a vehicle driv-
er. In the system, a temperature in an exhaust pipe of
the vehicle is estimated based on the detecting operat-
ing conditions and the gear designated in the manual
mode is corrected to upshift by one gear, if the estimated
exhaust pipe temperature is found to exceed a prede-
termined temperature, thereby improving avoidance of
the occurrence of excessive thermal load of compo-
nents in the vicinity of the exhaust pipe, and that, by not
conducting forced upshift until such time, fully exploits
the features of the manual mode and, by this, makes the
product more appealing to customers.

Claims
1. A system for controlling an automatic transmission

(12) mounted on a vehicle having an automatic
gearshift mode and a manual gearshift mode
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switchable from the automatic gearshift mode
through a device (22a) manually operated by a ve-
hicle driver to designate a gear ratio, including:

operating condition detecting means (20, 30,
42) for detecting operating conditions of the ve-
hicle including at least a speed of the vehicle
(VSP) and a load (THHF) of an engine (10)
mounted on the vehicle;

automatic mode gear ratio signal generating
means (24, 42) operable in the automatic gear-
shift mode for retrieving a predetermined gear-
shift characteristics by at least the detected ve-
hicle speed and the engine load to determine a
gear ratio and for generating a first signal indic-
ative of the determined gear ratio;

manual mode gear ratio signal generating
means (24, 42) operable in the gearshift mode
for generating a second signal indicative of the
gear ratio designated by the device (22a); and
gearshift controlling means (42) for controlling
a gearshift mechanism based on one of the first
signal and the second signal;

characterized in that
the system includes:

fuel cutoff condition determining means 100,
S12, S100-S130, S206) for determining wheth-
er a fuel cutoff condition is in progress, and
exhaust pipe temperature estimating means
(42, S10, S62, S200-S248) for estimating a
temperature (TEX) in an exhaust pipe (38) of
the vehicle based on the detected operating
conditions and on the determined fuel cutoff
condition;

wherein the gearshift controlling means corrects the
designated gear ratio such that the designated gear
ratio decreases, if the estimated exhaust pipe tem-
perature (TEX) is found to exceed a predetermined
temperature (#TEXASUPJ), when the second sig-
nal is generated (S56, S60, S242, S246).

2. Asystem according to claim 1, wherein the fuel cut-
off condition determining includes:

fuel cutoff condition discriminating means (100,
S12, S100-S130) for discriminating whether a
fuel cutoff condition is in progress based on at
least a speed of the engine;

and the fuel cutoff determining means deter-
mines whether the fuel cutoff condition is in
progress based on a discrimination of the fuel
cutoff condition discriminating means.

3. A system according to claim 1, further including:
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engine controlling means (40, S206) for con-
trolling operation of the engine and for gener-
ating a third signal (F_HIFC) indicating that the
fuel cutoff condition is in progress;

and the fuel cutoff determining means deter-
mines whether the fuel cutoff condition is in
progress based on the third signal generated
by the engine controlling means.

4. A system according to any of claims 1 to 3, further
including:

vehicle acceleration/deceleration discriminat-
ing means (42, S16) for discriminating whether
the vehicle accelerates or decelerates based
on at least a speed of the engine;

and wherein the exhaust pipe temperature es-
timating means estimates the exhaust pipe
temperature based additionally on the discrim-
inated acceleration/deceleration condition of
the vehicle (S18-S34).

5. A system according to any of claims 1 to 4, further
including:

cooling component estimating means (42, S36)
for estimating a cooling component DTEXAIR
of the exhaust pipe temperature based on the
vehicle speed (VLVH);

and wherein the exhaust pipe temperature es-
timating means estimates the exhaust pipe
temperature based additionally on the estimat-
ed cooling component of the exhaust pipe tem-
perature (S38).

6. A system according to claim 5, wherein the cooling
component estimating means estimates the cooling
component (DTEXAIR) of the exhaust pipe temper-
ature produced by wind proportional to the vehicle
speed (VLVH).

7. A system according to any of claims 1 to 6, wherein
the exhaust pipe temperature estimating means
continues to estimate the exhaust pipe temperature
when gearshift controlling means controls the gear-
shift mechanism based on the first signal (S10,
S26-S32, S200, S216-S224).

8. A system according to any of claims 1 to 7, wherein
the gearshift controlling means operates an indica-
tor (50) before correcting the designated gear ratio
such that the designated gear ratio decreases (S52,
S238).

Patentanspriiche

1. System zum Steuern/Regeln eines Automatikge-
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triebes (12), welches angebracht ist an einem Fahr-
zeug mit einem automatischen Gangschaltmodus
und einem manuellen Gangschaltmodus, welcher
von dem automatischen Gangschaltmodus durch
eine Einrichtung (22a) schaltbar ist, welche durch
einen Fahrzeugfahrer zum Bestimmen eines Uber-
setzungsverhéltnisses manuell bedient wird, um-
fassend: Betriebszustandserfassungsmittel (20,
30, 42) zum Erfassen von Betriebszustanden des
Fahrzeugs einschlieRlich zumindest einer Ge-
schwindigkeit des Fahrzeugs (VSP) und einer Last
(THHF) eines an dem Fahrzeug montierten Motors
(10);
Ubersetzungsverhéltnis-Signalerzeugungsmittel
(24, 42) fur den Automatikmodus, welche in dem
automatischen Gangschaltmodus betreibbar sind,
um zum Bestimmen eines Ubersetzungsverhaltnis-
ses vorbestimmte Gangschaltkenndaten unter Ver-
wendung zumindest der erfassten Fahrzeugge-
schwindigkeit und der Motorlast abzurufen und um
ein erstes, das bestimmte Ubersetzungsverhéltnis
anzeigendes Signal zu erzeugen;
Ubersetzungsverhaltnis-Signalerzeugungsmittel
(24, 42) fur den manuellen Modus, welche in dem
Gangschaltmodus betreibbar sind, um ein zweites
Signal zu erzeugen, das das durch die Einrichtung
(22a) zugewiesene Ubersetzungsverhéltnis an-
zeigt; und

Gangschaltsteuer-/regelmittel (42) zum Steuern/
Regeln eines Gangschaltmechanismus auf Grund-
lage des ersten Signals oder des zweiten Signals;
dadurch gekennzeichnet, dass

das System enthalt:

Kraftstoffunterbrechungszustand-Bestim-
mungsmittel (100, S12, S100-S130, S206) zum
Bestimmen, ob ein Kraftstoffunterbrechungs-
zustand im Gange ist, und
Abgasrohrtemperaturschatzmittel (42, S10,
S62, S200-S248) zum Schétzen einer Tempe-
ratur (TEX) in einem Abgasrohr (38) des Fahr-
zeugs auf Grundlage der erfassten Betriebszu-
stédnde und des bestimmten Kraftstoffunterbre-
chungszustands;

wobei die Gangschaltsteuer-/regelmittel das zuge-
wiesene Ubersetzungsverhaltnis derart korrigieren,
dass das zugewiesene Ubersetzungsverhaltnis ab-
nimmt, wenn festgestellt wird, dass die geschatzte
Abgasrohrtemperatur (TEX) eine vorbestimmte
Temperatur (#TEXASUPJ) Uberschreitet, und zwar
dann, wenn das zweite Signal erzeugt wird (S56,
S60, S242, S246).

System nach Anspruch 1, wobei die Kraftstoffunter-
brechungszustandsbestimmung umfasst:

Kraftstoffunterbrechungszustand-Unterschei-
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dungsmittel (100, S12, S100-S130), um auf
Grundlage wenigstens einer Motordrehzahl zu
unterscheiden, ob ein Kraftstoffunterbre-
chungszustand im Gange ist;

und wobei die Kraftstoffunterbrechungs-Be-
stimmungsmittel auf Grundlage einer Unter-
scheidung der Kraftstoffunterbrechungszu-
stand-Unterscheidungsmittel bestimmen, ob
der Kraftstoffunterbrechungszustand im Gan-
ge ist.

3. System nach Anspruch 1, ferner umfassend:

Motorsteuer-/regelmittel (40, S206) zum Steu-
ern/Regeln eines Betriebs des Motors und zum
Erzeugen eines dritten Signals (F_HIFC), wel-
ches anzeigt, dass der Kraftstoffunterbre-
chungszustand im Gange ist,

und wobei die Kraftstoffunterbrechungs-Be-
stimmungsmittel auf Grundlage des durch die
Motorsteuer-/regelmittel erzeugten dritten Si-
gnals bestimmen, ob der Kraftstoffunterbre-
chungszustand im Gange ist.

4. System nach einem der Anspriiche 1 bis 3, ferner

umfassend:

Fahrzeugbeschleunigung/-verzégerung-Un-
terscheidungsmittel (42, S16), um auf Grundla-
ge wenigstens einer Motordrehzahl zu unter-
scheiden, ob das Fahrzeug beschleunigt oder
verzogert;

und wobei die Abgasrohrtemperaturschatzmit-
tel die Abgasrohrtemperatur auf Grundlage von
zusatzlich dem unterschiedenen Beschleuni-
gungs-/Verzbégerungszustand des Fahrzeugs
(S18-S34) schatzen.

5. System nach einem der Anspriiche 1 bis 4, ferner

umfassend:

Kihlkomponentenschatzmittel (42, S36), um
auf Grundlage der Fahrzeuggeschwindigkeit
(VLVH) eine Kihlkomponente (DTEXAIR) der
Abgasrohrtemperatur zu schatzen;

und wobei die Abgasrohrtemperaturschatzmit-
tel die Abgasrohrtemperatur auf Grundlage von
zusatzlich der geschatzten Kihlkomponente
der Abgasrohrtemperatur (S38) schatzen.

System nach Anspruch 5, wobei die Kihlkompo-
nentenschatzmittel die Kuihlkomponente (DTE-
XAIR) der Abgasrohrtemperatur schatzen, welche
durch zur Fahrzeuggeschwindigkeit (VLVH) propor-
tionalen Luftstrom erzeugt wird.

System nach einem der Anspriiche 1 bis 6, wobei
die Abgasrohrtemperaturschatzmittel das Schat-
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zen der Abgasrohrtemperatur fortsetzen, wenn
Gangschaltsteuer/-regelmittel den Gangschaltme-
chanismus auf Grundlage des ersten Signals steu-
ern/regeln (S10, S26-S32, S200, S216-S224).

System nach einem der Anspriiche 1 bis 7, wobei
die Gangschaltsteuer/-regelmittel einen Anzeiger
(50) betreiben, bevor sie das zugewiesene Uber-
setzungsverhaltnis in der Art &ndern, dass das zu-
gewiesene Ubersetzungsverhéltnis abnimmt (S52,
S238).

Revendications

Systéme de commande pour une transmission
automatique (12) montée sur un véhicule présen-
tant un mode automatique de changement de vites-
se et un mode manuel de changement de vitesse
pouvant étre commuté vers le mode automatique
de changement de vitesse grace a un dispositif
(22a) actionné manuellement par un conducteur de
véhicule afin de sélectionner un rapport de vitesse,
comprenant : des moyens de détection de la condi-
tion de fonctionnement (30, 42) permettant de dé-
tecter les conditions de fonctionnement du véhicule
comprenant au moins une vitesse du véhicule
(VSP) et une charge (THHF) d'un moteur (10) mon-
té sur le véhicule ;

des moyens de génération d'un signal du rap-
port de vitesse en mode automatique (24, 42) pou-
vant fonctionner dans le mode automatique de
changement de vitesse, permettant de récupérer
des caractéristiques de changement de vitesse pré-
déterminées par au moins la vitesse détectée du
véhicule et la charge du moteur pour déterminer un
rapport de vitesse et permettant de générer un pre-
mier signal indiquant le rapport de vitesse
déterminé ;

des moyens de génération d'un signal du rap-
port de vitesse en mode manuel (24, 42) pouvant
fonctionner dans le mode de changement de vites-
se, permettant de générer un second signal indi-
quant le rapport de vitesse sélectionné par le dis-
positif (22a) ; et

des moyens de commande du changement
de vitesse (42) permettant de commander un mé-
canisme de changement de vitesse en fonction d'un
parmi le premier signal et le second signal ;

caractérisé en ce que

le systéeme comprend :

des moyens de détermination de la condition
de coupure du carburant (100, S12, S100-S130,
S206) permettant de déterminer si une condition de
coupure du carburant est en cours, et

des moyens d'estimation de la température
du tuyau d'échappement (42, S10, S62,
S200-S248) permettant d'estimer une température
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(TEX) dans un tuyau d'échappement (38) du véhi-
cule en fonction des conditions de fonctionnement
détectées et de la condition de coupure du carbu-
rant déterminée ;

dans lequel les moyens de commande du
changement de vitesse corrigent le rapport de vi-
tesse sélectionné, de telle sorte que le rapport de
vitesse sélectionné diminue, si la température esti-
mée du tuyau d'échappement (TEX) est jugée su-
périeure a une température prédéterminée
(#TEXASUPJ), lorsque le second signal est généré
(S56, S60, S242, S246).

Systéme selon larevendication 1, dans lequel la dé-
termination de la condition de coupure du carburant
comprend :

des moyens de distinction de la condition de
coupure du carburant (100, S12, S100-S130)
permettant de distinguer si une condition de
coupure du carburant est en cours, en fonction
d'au moins une vitesse du moteur ;

et des moyens de détermination de coupure du
carburant qui déterminent si la condition de
coupure du carburant est en cours, en fonction
d'une distinction réalisée par les moyens de
distinction de la condition de coupure du car-
burant.

3. Systéme selon la revendication 1, comprenant en

outre :

des moyens de commande du moteur (40,
S206) permettant de commander le fonctionne-
ment du moteur et permettant de générer un
troisieme signal (F_HIFC) indiquant que la con-
dition de coupure du carburant est en cours ;
et des moyens de détermination de la coupure
du carburant qui déterminent si la condition de
coupure du carburant est en cours en fonction
du troisiéme signal généré par les moyens de
commande du moteur.

4. Systéme selon l'une quelconque des revendica-

tions 1 a 3, comprenant en outre :

des moyens de distinction de I'accélération/la
décélération du véhicule (42, S16) permettant
de distinguer si le véhicule accélere ou décéle-
re en fonction d'au moins une vitesse du
moteur ;

et dans lequel les moyens d'estimation de la
température du tuyau d'échappement estiment la
température du tuyau d'échappement en fonction
en outre de la condition distinguée d'accélération/
de décélération du véhicule (S18-S34).
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5. Systéme selon l'une quelconque des revendica-

tions 1 a 4, comprenant en outre :

des moyens d'estimation du composant de re-
froidissement (42, S36) permettant d'estimer
un composant de refroidissement DTEXAIR de
la température du tuyau d'échappement en
fonction de la vitesse du véhicule (VLVH) ;

et dans lequel les moyens d'estimation de la
température du tuyau d'échappement estiment
la température du tuyau d'échappement en
fonction en outre du composant de refroidisse-
ment estimé de la température du tuyau
d'échappement (S38).

6. Systéme selon la revendication 5, dans lequel les

moyens d'estimation du composant de refroidisse-
ment estiment le composant de refroidissement
(DTEXAIR) de la température du tuyau d'échappe-
ment produite par le vent proportionnellement a la
vitesse du véhicule (VLVH).

Systéme selon I'une quelconque des revendica-
tions 1 a 6, dans lequel les moyens d'estimation de
la température du tuyau d'échappement continuent
d'estimer la température du tuyau d'échappement
lorsque les moyens de commande du changement
de vitesse commandent le mécanisme de change-
ment de vitesse en fonction du premier signal (S10,
S26-S32, S200, S216-S224).

Systeme selon I'une quelconque des revendica-
tions 1 a 7, dans lequel les moyens de commande
du changement de vitesse pilotent un indicateur
(50) avant de corriger le rapport de vitesse sélec-
tionné, de telle sorte que le rapport de vitesse sé-
lectionné (S52, S238) diminue.
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